














[image: image]




















[image: image]




Touchstone
 A Division of Simon & Schuster, Inc.
 1230 Avenue of the Americas
 New York, NY 10020




Copyright © 2009 by Sybil Lockhart




All rights reserved, including the right to reproduce this book or portions thereof
 in any form whatsoever. For information address Touchstone Subsidiary Rights
 Department, 1230 Avenue of the Americas, New York, NY 10020.




TOUCHSTONE and colophon are registered trademarks of Simon & Schuster, Inc.




Library of Congress Cataloging-in-Publication Data
 Lockhart, Sybil.
 Mother in the middle: a biologist’s story of caring
 for parent and child / by Sybil Lockhart.
 p. cm.
 1. Lockhart, Sybil. 2. Women biologists—United States—Biography.
 3. Pregnant women—United States—Biography. 4. Caregivers—United
 States—Biography. 5. Lockhart, Ruth. 6. Alzheimer’s disease—Patients—United
 States—Biography. 7. Fetal brain—Growth. 8. Brain—Degeneration. I. Title.
 QH31.L692 A3 2009
 570.92—dc22
 2008013490




ISBN-13: 978-1-4391-5644-5




ISBN-10: 1-4391-5644-1




Visit us on the World Wide Web: 
http://www.SimonSays.com
















This book is dedicated to the memory of
 Ruth and Robert Lockhart.



























THANKS










For sincere and thorough support of my writing, I thank: the Motherlode Writers: Marian Berges, Caroline Grant, Ursula Goulet, Rebecca Kaminksy, Sarah Kilts, and Sophia Raday, whose sharp minds and big hearts have carried me through every stage of this book; Amy Hudock and the old San Francisco Writers crowd who got me started; my Monday Gourdheads: Kathy Briccetti, Veronica Chater, Lynn Goodwin, Annie Kassof, Suzanne La Fetra, and Rachel Sarah, whose raw honesty, quiet sighs, and tasty Pyramidal meals have sustained me; my sweet, patient editor, Trish Todd, and her cohorts at Touchstone; and my talented, kind, and relentlessly thorough agent, Linda Loewenthal. Suzanne La Fetra, thank you for a retreat like no other—a part of my soul lives on that hill, and no one understood me like you did this year. For moral support, loyalty, honesty, and friendship, I thank my sister, Alice; I love you. Thank you, Leah Korican, for thorough feedback, silly humor, artistic inspiration, and such undying confidence in me—and for being my best friend. For intellectual stimulation, friendship, and support of our love story, I thank Muffie and Scott Waterman and their young associates, Eva and Oscar. For the ongoing exchange of words, songs, comfort, and family, thank you, Polly Pagenhart, Jennifer Boesing, Amazing Maclain, and Sweet Jonah. Thank you all the mamas at literarymama.com for collaboration, support, and a super Web site; Ericka Lutz, Ted Weinstein, Jill Rothenberg, Andi Buchanan, and Heidi Raykeil for early advice; Michelle Withers, Bob Defandorf, Leah, and Polly for help with the seed essay; Susie and Hugh for grassroots promotion and encouragement; Allyson and Leslie for taking the kids while I worked; Joanne Catz-Hartman for pep talks; Ken Frankel for Science and Nature delivered to my porch; Jessica Pisano for reading my mind in the lab and ever since; the Dana Foundation for accessible brain news; the UC Davis Alzheimer’s Disease Center for evaluation, advice, and support; Billy Kenney for Brainworks and other tidbits; William Bridges for his book Transitions; Ira Black for The Changing Brain; Natalie Angier for Woman: An Intimate Geography; Jonathan Franzen for his thoughtful essay about his father. Thank you, Tim H., for Pema. To my scientific mentors, Susan Birren, Irwin Levitan, Eve Marder, Mikey Nusbaum, Claudio Pikielny, Barry Rothman, and Gina Turrigiano, thank you for supporting and teaching me; I admire you so much. All my Noonies past and present and your associates worldwide: nothing happens for me without you. And most of all, I thank you, Pat, Zoë, and Cleo, for seeing me through this; I love you all the way to bursting.
















CONTENTS






Thanks








1. Friday Night








2. Blue Moon








3. Telephone








4. In Utero in the Lab








5. Hatchling








6. Inklings








7. Leaving








8. Fall Back








9. Vertigo








10. Pivot








11. Diagnosis








12. Impulse Control








13. Baggage








14. Number Two


 





15. Regrouping


 





16. Fourth of July


 





17. Take Care










18. Mama in the Middle








19. Lost and Found








20. Days of the Dead








21. Writing Home


























CHAPTER 1




Friday Night











Dinner is over. This is the windup period before bedtime. My husband, Patrick, is working late. I’m trying to load the dishwasher while five-year-old Zoë spins in circles on the black-and-white tile floor holding her fairy wand, and one-year-old Cleo shuffles back and forth in Patrick’s black loafers, giggling.




“Five minutes, girls,” I warn, glancing up at the wall clock over the sink. It’s 8:35.




Ma, still seated at the kitchen table, looks down at her lap, bending forward so I can see the hump of her back under her favorite red plaid flannel shirt. Her gray hair is greasy and thin and falls only to her shoulders, but looking at her, I remember her hair of many years before, long and dark. This lesser hair seems gentler somehow—a quiet, softened version. And Ma, once the head of my childhood household, the breadwinner of the family, and the coordinator of all our activities, has softened, too, softened and receded. She has difficulty initiating conversation; she can’t find the courage, or she can’t find the words; I’m not sure which. She frets and hovers, unsure of herself and afraid to ask for help.






Clasping her hands together now, Ma looks up with a plaintive, pained tightening of the skin around her eyes and opens her mouth to speak.




“No. Never mind.” She shakes her head and looks back down.




“What, Ma?”




“No, nothing. I’m just being stupid. Never mind me.”




I step forward, laying my hand on Ma’s shoulder. “Ma. We try not to use that word around the kids, okay?” I feel her wince, and I quickly add, “Plus, it’s not true.”




“Oh, I knew that. That was stupid. No, I mean—not stupid!” She glances quickly in Zoë’s direction. “Never mind. I’ll just shut up.”




I can’t decide whether to smile or scowl. “Ma,” I ask, with as much patience as I can muster, “what is it?”




But I know; I know it by heart, because she stays over most Friday nights now, and it’s the same every week. She wants the TV on, but the remote control confuses her. She needs the bed made up, but she doesn’t understand how the futon couch unfolds. And she expects to be in bed by nine. If I go up to bathe the kids and don’t get back down in time, she’ll stand at the foot of the stairs, sighing dramatically and wondering out loud what’s keeping me. She’ll fretfully pull at the futon but stop herself and again glance up the stairs. If I tuck in the kids and walk back downstairs at nine-fifteen instead of nine, it may as well be two a.m.; the waiting and the uncertainty of those fifteen minutes weigh on her that heavily.




The problem for Ma is that if she doesn’t do everything just so, something might slip by her. It could be something small, like forgetting to brush her teeth. But it could also be a stove burner left on, tall hot flames licking out into the dark kitchen for hours as she sleeps. It could be the door left standing wide-open with the black night yawning in. Or maybe her whole world will dissolve. The truth: it is dissolving, right there inside her head. Sticky mats of neurons slowly clot there, gradually obscuring patches of her own life from view. Some of her perceptions remain clear; others are very slowly melting into a murky blur. And she doesn’t know what will go next.




The schedule saves her. Clean and sure, it keeps her from wondering. Her list is intact, and she checks it off: 6 p.m. dinner. 8 p.m. television. 9 p.m. bathroom & pills. Then read in bed. If the bed is not made up well before nine, something feels askew. She doesn’t quite understand, but she feels out of control. Maybe she has missed something important. Maybe she’s done something wrong. So she lives in a constant state of low-level worry that swells into a panic as the clock ticks past the hour.




Zoë zaps Cleo with her wand, eliciting a gleeful toddler shriek. She strikes again, but too hard, and Cleo bawls. Remorseful, Zoë tries to soothe her by picking her up, hauling her to the couch, and kissing her ferociously. “It’s okay! It’s okay!” she insists, as Cleo begins to cry in earnest. I look feebly from my two kids, now crying together in long, wavering wails, to Ma’s anxious hands, wringing each other in her lap. The distress Ma projects when her schedule is disrupted infects me immediately. As she begins to fret, so do I. I have to soothe her. I have to make it stop. I must get these kids into bed, too, but if I don’t take care of Ma this instant, my own world may dissolve. And in a way I hate her for it; I hate her for making this helpless, slow descent into the darkness.




Two years ago I thought my life was complex. I worked at UC Berkeley running an undergraduate neurobiology lab class, and at home I took care of my toddler. Between work, child, marriage, and friends, there never seemed to be a free moment. Now I see how easy I had it. My weekends were free, I had only one dependent, and the neurobiology stayed neatly confined in incubators and under microscopes. When I locked up the lab at five-thirty to go home, my life was essentially my own. Now at home I am never free, and I’m continually bombarded by real-life neurobiological phenomena. I spent five years in graduate school and another three in a postdoctoral fellowship, learning all about the brain, but in taking care of my family I find that I’m more preoccupied with the workings of the mind and nervous system than ever before.




As mother to a toddler and a kindergartner, I am so used to being able to fix things, to nourish. I kiss the boo-boos. I serve the food. I get up to comfort them when they cry in the night. And I see them heal, learn, and grow; they rise up into the light, gathering knowledge and developing insight. As they play and think and create, becoming clearer and brighter, I can almost see the myriad intricate synaptic connections being sculpted and refined within them. Meanwhile Ma seems to wilt and fade, as sticky protein oozes into her synapses and the fibers that structure her neurons begin to crimp and tangle. The girls’ development puts Ma’s dementia in dramatic relief. I think I am less tolerant of her mental deceleration because I’m simultaneously witness to the tornado of their intellectual development, and because I get to participate in their progress. No matter how much I give to Ma, she only becomes smaller. Ever so slowly she loses comprehension of the world, and as she does, she loses pieces of the person she once was to me. That is how it works, that is how she incites my empathy and my rage in equal parts. I should be able to fix it. I can’t.




All though my childhood, Ma was the provider. Daddy was legally blind and received disability from the county. She made most of the money—and she did all of the cooking. She taught us to read, and she took us for walks in the hills, where she shared her love of the outdoors. On Friday nights my parents’ friends gathered for guitar playing, puns, political discussion, and drinks. While the kids ran wild, Ma served smoked oysters; she made the martinis. She was strong-bodied and had strong, simple principles. Care for your loved ones. Eat well. Enjoy sex. Work for peace.




Ma was warm and welcoming. She cared about animals, about her first-grade students, about the planet. She told me that the most important thing in life was love: finding someone to love, finding someone to love you. I know this to be true, and I repeat it to my own children. Ma also believed in plain words. When the county jail down the road was rebuilt, the new sign said “Detention Center.” For three mornings after that sign went up, Ma walked the dogs down to the new building at six a.m. and tacked a banner over the new sign. “It’s a JAIL,” it read, and in smaller script at the bottom, “Detention Center indeed!” She lettered her banner in the same beautiful calligraphy she used to make our Christmas cards and the leaflets she handed out at peace rallies in San Francisco.




With every passing day, Ma remembers less of our history together, whereas the layers of meaning and memory seem to keep deepening for me. That’s true tonight, as I think about bedtime in my childhood. It was complicated by the fact that my sister and I essentially occupied our own flat at night. The house we lived in was on a hill. It had an upstairs and a downstairs, but the two were not connected by an indoor stairway. When I was a baby, we all lived on the ground floor, which was the top floor, measuring in at about five hundred square feet, and this cozy arrangement suited me just fine. But before I had stopped wetting the bed, my parents decided to use our bedroom instead as a library and study. They moved Alice and me to the two small downstairs bedrooms. Every evening we made the journey down the side stairs, past a hedge of sweet-smelling oleanders, along a cement path that ran the length of the house, and then through the enclosed porch that served as my father’s workshop, to our two little rooms at the bottom of the house. We turned on all the lights as we passed through the workshop, to chase away the fearsome shadows cast by Daddy’s power tools, and then sprinted for our beds.




In winter and spring, when we rose before daylight and dashed barefoot through the rain to the warmth and safety of Upstairs, it was impossible not to step on the snails. I felt the wet crunch as I ran up the slippery steps, and then there I was in the dining room, with wet hair and freshly dead, slimy snail innards all over my bare feet. I would frantically wipe the slime off onto the burgundy shag rug, reaching for a tissue to get the last bits out from between my toes. There was always coffee brewing. The smell of coffee meant I had survived another night down there; it meant I was back with my parents. I was safe. To this day that smell still signifies the comfort of Mommy, of Home.




I love passing on the snail-crunching lore of my childhood to five-year-old Zoë. She squirms, delighted and horrified to imagine it. But she asks me, “Why didn’t you have slippers on? Why didn’t Aunt Alice and you get to sleep upstairs anymore? What if you needed your parents in the night?”




These questions remind me of how I raced up and down those stairs, sure that the hands of child-grabbers were reaching out to catch at my ankles in the dark; how I ran past those looming shadows cast by Daddy’s table saw and workbench on the porch. My parents didn’t seem to understand that the locks on the doors downstairs couldn’t possibly keep the scary things out; that there was no way for my sister to save me, since she was just a kid, too, and I knew Daddy and Ma wouldn’t hear me screaming down there. For over a year, back when Ma still came down to tuck us in, I cried for her after she had gone back upstairs, and I hic-cupped myself to sleep. It just didn’t feel right to be so far away from her—from Daddy, too, but especially from her.






The desperate longing I felt those dark nights downstairs informs me now as a parent and as a caregiver: this is what you don’t do. You don’t leave them not knowing where you are. You don’t leave them scared and lonely on another floor of the house with the darkness and the rain and the slimy snails between you. Maybe this is why, when my turn arrives, as forty-year-old daughter-turned-mother, I can’t just leave Ma downstairs, worried and waiting. Instead I ask Zoë for help.




“Sweetie, can you please read Cleo a little story while I help Gram get ready for bed?”




Zoë’s face lights up with big-sisterly responsibility, and Cleo swipes at a tear, looking up expectantly. They make it all so much better sometimes, for me and for each other. I want to stop and scoop them up in my arms to thank them; I want to nuzzle them and lose myself in their elastic, happy warmth—but I know I’ve just bought myself a maximum of one and a half minutes. I lead Ma to the futon in the living room, which doubles now as her room most weekends, and together we perform the ritual of arranging the five blankets and two pillows in exactly the same order as we do every Friday night. This is an odd feature of Ma’s condition; as she forgets events of increasing importance, the simple, quotidian routines like laying blankets on a bed have taken on a disproportionate importance for her. In her fear of losing track of things, she has begun to guard the repeating patterns in life with a fierce, almost superstitious insistence: the blue blanket must go on top; the little red woolen throw must be at her feet. I wonder at her ability to recall this arbitrary sequence of colors and textures, given the way she recently got lost returning from the restroom in our favorite café.




I glance slyly at her.




“So, you want the blue one on the bottom, right?”




I’m teasing, partly to test if she still has her sense of humor, and partly because I’ve gone too long today without adult company and need a laugh. She looks up sharply, alarmed, but when she sees my smile, she returns it.




“Ah, you had me there for a second!” She laughs.




I’m gratified and relieved to have conjured this flicker of what I think of as the “real” Ma, and I grin as I tune the TV to the channel for her favorite program, Providence. I bring her the remote control and carefully point out the mute and off buttons to her. Finally, setting down her cup of Sleepytime tea, I kiss her soft cheek. I’m trying not to breathe in too much of her odd scent. My father died almost twenty years ago, and still it seems to me that her clothes smell faintly of his cigarettes, mingled with the odors of cooking oil and mildew. I tell her, “Tomorrow we’ll go to Saul’s for breakfast,” and impulsively, I hug her tightly.




“Thank you,” she says. She has tears in her eyes. My spontaneous warmth mixes with something like embarrassment, but much sadder. I don’t like having to take care of her. When she’s grateful like that, I feel like an impostor. “Don’t you thank me, Ma,” I whisper. Then I turn and herd the kids upstairs.




There the air smells sweeter and the lights seem warmer. After I change Cleo’s diaper, I pause to bury my nose in her soft belly, and she giggles with pleasure. I snuffle, breathing in the warm, sweet goodness of her skin. Patrick, finally home from work, comes upstairs and leans in the doorway, telling me about his day, while I help Cleo into her pajamas. Wild and naked, Zoë bounces on the bed, and I turn to admire her lean stomach and legs. I heave a sigh of relief. We are a safe distance from Old; we are upstairs, together, healthy, and sane.






















CHAPTER 2




Blue Moon











I met Patrick in 1993 on a volleyball court in Waltham, Massachusetts. We were both in graduate school at Brandeis University, he in computer science and I in cell and molecular biology. The night we met, he was wearing army surplus shorts and a Frank Zappa T-shirt; his long brown hair was pulled back into a neat ponytail, and his skin was utterly un-tan. I noticed his lean body and admired the way he passed the ball to every teammate, even the weakest player. I thought, Ah, he’s a cooperative, sociable computer guy. His eyes twinkled as he firmly shook my hand after the game. “I’ll bet he wears Birkenstocks and likes children,” I told my friend Marco as we left the courts. This proved to be an accurate assessment.




Pat and I both led simple, circumscribed lives: a few friends, a lot of work, and Friday night games at the gym. He made the first move, in an e-mail that arrived the day after we’d met.




“Sybil, is that you? It’s Pat, from volleyball. Nerdy guy, long hair.” Hah. A tingle of pleasure ran through me as I realized a part of me had been thinking about him and that long hair as I worked in the lab. We carried on a pleasant e-mail banter all that week. He sent me jokes, anecdotes, tidbits he’d found on Usenet groups.




“Is your name Pat or Patrick?”




“Yes.”




“Okay, then, Patrick. I like Patrick best.”




“Fine, but don’t tell Pat; he’ll be crushed.”




We courted via e-mail initially because I spent far too much time in the laboratory and he was at his computer about ten hours a day. I was studying a novel gene I’d helped to clone from the nervous system of a sea slug. Pat was working on a way for computers to write their own programs using “genetic programming,” a technique loosely based on evolution. For the first two weeks we wrote e-mails every day and met in person only on the volleyball court. Over the next couple of months we branched out, for a fall hike in the New Hampshire woods, a tour of MIT’s steam tunnels, a blues show at the Sittin’ Bull pub. Eventually, one night during a commercial break in Saturday Night Live, he told me he’d like to kiss me. “That’s good,” I said, “I want you to,” and we went from there.




I had moved to Massachusetts from California four years earlier, but my heart was still back in the Bay Area. My best friends were still there, and my mom still lived in the house I grew up in. I called her every weekend, we sent birthday cards and Easter greetings, and I visited her and her boyfriend, Eddie, every year for Christmas or Thanksgiving. Often my sister, Alice, and her husband, Josh, also showed up for holidays, and most years Ma rented a shabby little cabin in Stinson Beach for Christmas. So it was that a few months after that first kiss, I took Patrick to the beach to meet my family.




We had a simple, relaxed routine at the cabin: we took long walks on the beach with Ma’s and Alice’s dogs, ate and drank rather decadently, and read as much as possible. I usually invited a friend or two out to join us, and Ma had always made my friends welcome, but we were all gun-shy after my last serious relationship, which had lasted five years and had begun and ended in betrayal. Since then Ma still greeted my dates warmly, but she held something in reserve, almost as though she had been the heartbroken one. “You be careful,” she told me every time I mentioned a new love interest. “You do what you want to do, of course, but I’d hate to see you hurt again.” I was trying not to worry about what she would think of Pat, precisely because I already felt strongly about him myself, but I needn’t have worried. Somehow he managed to make it onto Ma’s good list on our very first morning in the cabin.




That morning, before any of the others were up, Ma and I sat at the kitchen table drinking coffee. Alice and Josh, Ma and Eddie had the back rooms, and Pat and I were sleeping on the living room floor, where Pat still lay sprawled and softly snoring. Ma read and I listened to the waves massage the shore in the distance. Ma and I were both morning people, and although we didn’t talk much, we both understood that this quiet time in the early hours was our special alone time. I was just about ready to get up for a walk along the empty beach when Patrick rolled over with a sigh in our mess of sleeping bags and pillows at the other end of the room. Ma’s golden retriever, Nita, who’d been sleeping at her feet, lifted her head, and her tail began to thump the floor.




“Uh-oh,” I said, looking up with a smile, and I nudged Ma with my elbow.




Doing the happy dance of an eager puppy, Nita clicked across the parquet floor, her tail low but softly wagging, and gave Patrick’s nose a tentative lick. Ma and I stifled a giggle, waiting to see what would happen next. Pat just lay there until Nita offered another, more vigorous kiss, at which point he groaned. But then, instead of rolling over and burying his head under his pillow as I would have done, from under a swath of long hair Pat emitted a gentle chuckle:




“Well, good morning to you, too!” He rolled onto his back. “Okay, okay, come on over.” And then he just lay there, with a big grin on his face, while Nita licked his cheeks, neck, and forehead, wagging all the while.




Ma watched all this with a hand pressed to her mouth, and then she leaned over to me. Her voice was full of tenderness and wonder.




“That Patrick is a good man.”




 




Within a year Patrick and I were engaged and living together in a small flat across town from Brandeis. Just after I defended my Ph.D. thesis, we sat down to puzzle out the logistics of our new life together. This was somewhat tricky. Although we had been in the same year of graduate school when we’d met, I had been out in the workplace for a few years before coming to Brandeis, whereas Pat had gone straight through; he was a full six years younger, and our needs were different: I was almost ready to start a family, but he was still focused on finishing a dissertation. We were no dummies, though. Aware of the potential complications, we responsibly locked ourselves into a university conference room with a wall of whiteboards and a box of dry-erase markers to brainstorm it out. An hour and a half later we emerged with a lovely plan, a carefully ordered calendar of events. He would take six more months to finish his degree while I did a short postdoctoral fellowship at Brandeis to wait him out. Then we would marry, move to California to find jobs in academia and technology, and start a family.




It was supposed to go in that order, but then real life took over. Patrick’s thesis adviser left the university to manage a start-up company in New Jersey. Pat’s work stalled out, his six months growing to nine and then twelve. Our time line constricted month by month until his thesis deadline, the date we’d decided to start trying to conceive a child, and our wedding had all converged. Nineteen ninety-six was going to be a big year for us. And we didn’t know it at the time, but the changes taking place inside Ma were about to add one more factor to the mix.




 




During our week at the beach, Ma was still Ma. She may have been quiet Ma, less energetic than in years past, but she was still fully herself. My earliest conscious awareness that she was subtly changing would come two years later, the week of my June wedding to Patrick, by which point it seemed everything was happening at once.




We had intended to exchange vows on a grassy Vermont hillside, but that morning we awoke to a light summer drizzle, so we relocated the ceremony to a small white country church down the road. Snapshots from that morning show my bridesmaids in a dim bedroom, brushing and braiding my long hair and then Patrick’s; Patrick in a white dress shirt with a mandarin collar, bending to kiss my shoulder; the belly of a cloud lowering itself over the lush green hilltop. In later photos, the two of us stroll through the mist to our reception, hand in hand under a dark green umbrella, and still later, with the sun finally out, children trail balloons across the outdoor dance floor and women in long dresses toss a NERF football in a huge green field. In one picture, our mothers sit together on a couch at the local inn. My new mother-in-law, Susie, is hearty and authoritative in low heels and lipstick, while Ma, tastefully dressed but gray-haired and small, turns an overwhelmed, teary-eyed smile to the camera.




I felt protective of Ma that day. She seemed awkward, vulnerable. Eddie hadn’t come with her, for reasons I had paid little attention to. To me, Ma’s boyfriend seemed mere dressing, whereas my mother was an essential ingredient for the wedding, but when I saw her, I was struck by how small she seemed, there alone. She had flown out from California and driven in from the airport late the night before, looking wide-eyed and ragged. I hadn’t seen her in several months, and I noticed right away that she’d lost a lot of weight. There was a frailty about her. She’s practically a senior citizen now, I thought. Her sixty-fifth birthday was a month away. I wonder if she’s depressed. My dad was now ten years dead of lung cancer. My godmother, Eleanor, had just been diagnosed with the same disease. Eleanor and her husband, Daniel, were Ma’s closest living friends. Maybe Ma was suffering from cumulative sadness.




“It was beautiful, darling—it was just perfect,” Ma murmured in my ear as I hugged her after the ceremony. She kissed my cheek, and then turned to Patrick. “Patrick, I know you two will be good and love each other, and that is the most important thing of all.”




I felt Pat’s arm tighten around me. “We will take good care of each other, Ruthie,” he said. I bit my lip, trying not to cry again.




“Ahhh, here they are,” a voice said from behind me. “And this must be Mrs. Lockhart.” Patrick’s aunt reached a hand out to Ma, who suddenly looked bewildered. “So glad to meet you. I’m Patrick’s aunt Diane—and this is his uncle Richard.” Pat’s uncle had stepped up to shake his hand and now turned to Ma. “Dick Lynch. Very good to meet you.”




“Oh!” Ma said, looking uncertain of herself. “Hello. I’m Ruthie. Sybil is my daughter.” Ma pronounced the words in a loud voice, as though speaking to a roomful of first-graders. I chuckled a little uneasily.




“Well, you must be so proud today,” said Diane.




“Yes, I suppose I am quite proud,” Ma said, and she turned to me. I waited for her to say more, but she just stood there and continued to smile intently. Her face reddened. There was a momentary uneasy pause, but then more guests came to greet us, and as the conversation picked up again, Ma moved to sit down with my sister, Alice.




Had she always been so awkward, so shy in a crowd? I wondered, but soon our band, the Blues Doctors (made up entirely of M.D.’s and Ph.D.’s), began to play loud, fast dance tunes, and Patrick and I and Alice and Josh moved out onto the floor, leaving Ma rooted to her folding chair. I can still see her there, with her wide, watery eyes that alternately glanced shyly around the big tent and stared down at her lap. Watching her, I felt a twinge of bittersweet longing. This day formalized a change in our relationship that had begun decades ago, as I had shifted into adulthood; I was now officially grown, no longer her dependent. I wanted to soothe her, to thank her, to start a round of applause for this woman who had taught me to love—but she shied away from the attention, embarrassed. As others got up to dance, I watched Ma withdraw to a seat away from the crowd. Although she did eventually warm and join us for one or two dances, as I watched her in that moment of retreat, I felt regret trickle in to dilute the excitement of the day. It was only a vague, nagging feeling, but somehow, as I gained a husband and a new life, Ma seemed to be losing something—losing not only me but also maybe a part of herself.




It was still too early to know that Ma was experiencing the first signs of dementia. Even before this day, before a hint of a symptom had emerged, some of the cells of her brain had begun to disintegrate and die. Alzheimer’s is a sneaky disease. It starts out subtly and can grow into something monstrous, but its progress is maddeningly slow, a gradual reduction of a whole person to increasingly fragmented versions of herself.






It begins in a few nerve cells near the center of the brain, where memories are stored. Early on it is clinically undetectable, but inside, cells are already changing. By the time I married Patrick, if we could have spied into certain regions of Ma’s brain—her hippocampus and cerebral cortex—we would almost certainly have found that they already had the hallmarks of the disease: twisted filamentous tangles of one protein inside the nerve cells, and clumps of another, fragmented protein accumulating in the spaces between them. The tiny cargo sacs of enzyme and other cellular components in transit from one point to another within her nerve cells may already have been stalled out and piling up, unable to move along their normal paths. Communication between neurons was also probably already beginning to wane, and we might have observed the seemingly paradoxical birth of new nerve cells amid this inchoate chaos, as her brain delivered new recruits in an apparent effort to stave off the impending crisis.




The affected cells were used to process, store, and retrieve information; Ma’s memory and her ability to think depended on them. But at my wedding, even though some may have been beginning to fail, she had such an abundance of them still, and so few were damaged, that her behavior did not deviate radically, and no one, not even her daughter the neurobiologist, saw her shyness and fatigue as indications of trouble in her brain.




In truth I may have been a bit distracted that day, not only because I was getting married but because I had my own biological process to consider. Just as, one at a time, cells in Ma’s brain had begun to founder, certain healthy cells deep within my own body had just now begun to bud and multiply. I’d been told that rain on your wedding day was a sign of fertility, but that gray morning I had a strong hunch that we were already fine on that count.




I believe in free will; I do not subscribe to the ticking-clock notion that every sexual move we make is dictated by hormones. Yet at thirty-four, I was well into my childbearing years, and I was an unabashedly biologically driven soul. Every month without fail I entered a period of midcycle frenzy, when I found Patrick insanely attractive. So it had been one night just days earlier, when he had returned home late and quietly crawled into bed with me. We had intended to start trying after we were married, but there had been a change of plans.




I had arrived home from the lab not long before him, but I had already entered semiconsciousness, half-dreaming of the neuronal growth hormones I’d been reading about that afternoon. It was late June, and even downtrodden little Waltham felt luxurious and silky with the warmth of early summer. The air had softened, leaves rustled gently in the trees, and I had kept the windows open that night so the perfect air could move slowly though the room as I slept. My muscles felt energized, my skin smooth and elastic; I craved movement and contact. In less than a week we would be surrounded by our friends and family, exchanging vows. I wanted to savor these last few nights of being just lovers. I also thrilled at the prospect of unprotected sex and the vast unknown territory of conception, children, family. I stood on a high, airy cliff, my arms spread wide, ready to leap, and as Patrick sneaked under the covers and softly kissed me, the monthly tide of hormones swept in.




I surrendered immediately, absolutely. Clothes became intolerable and touch imperative. As I closed my eyes and kissed him, multiple chemical messages urged me along toward one goal: make a baby. My ovaries were already dumping far higher than the normal doses of testosterone and estrogen into my blood, and the touch of his lips on mine, his long hair sweeping across my face, my chest, my belly, caused another hormone, oxytocin, to rush in as well. Oxytocin, molecule of touch, fosters affection in its subject for the person who causes it to be released. It wells up in the mama as she nurses her baby, and it causes uterine contractions not only during childbirth but also during orgasm. Oxytocin flowed through my veins and also through Pat’s, immediately working to heighten both our sensitivity to touch and our desire for touch, in a delicious expansive spiral of positive feedback.




Just for a moment before I tore off my pajamas, I was conscious of this hormonal cocktail swirling in my veins, of the way each influenced the other, with our caresses releasing the oxytocin, and estrogen in turn enhancing its effects. It may have been the estrogen itself that infused me with clarity, conferring the crystalline vision and perfect energy required to actually reason amid such heated confusion. Estrogen would have kept my senses of smell and sight sharp as I paused just long enough to think very clearly, We could really make a baby, just long enough to say “Condom?” to Patrick, and hear his response, “Why bother,” before the spike of oxytocin pushed me into full delirium. Then, as my nipples and clitoris engorged with blood, becoming taut and sensitive, testosterone like a whip at my back drove me toward the goal, that pinnacle moment of deep connection, every muscle of my body driven to writhe and thrust. I was an unstoppable, intelligent force, and together with Patrick, I entered a furious crescendo of motion, heat, elation, and gratification.




Afterward, as I lay smiling in the dark, my uterine muscles continued to pulse reflexively, and I knew that with each delicious involuntary contraction my cervix was dipping down into the sperm and sipping, actively ushering many millions of little swimmers up and in. They would make the dark journey through my womb and into the mouths of my fallopian tubes, just as a mature egg was swept softly down by gently waving cilia to greet them. I could almost feel it.




Sometime after our honeymoon, a midwife charting the time course of my pregnancy would note the approximate date of conception as our wedding day, but I knew better; I was certain that a minuscule dot of a new life had attended our ceremony along with the other guests in that cozy church, had been there with us on our stroll through the summer mist and under the white tent where we held our reception: a tiny ball of cells, dancing in my belly as I danced with Patrick, whirring with the momentum of new beginnings.




We had placed disposable cameras on all the tables at our reception, and someone snapped one picture of Ma, my sister, Alice, and me, alone in a sea of chairs. We are all laughing. Ma’s head tilts back, her blue eyes bright with mirth, and Alice and I sit close by on either side looking contentedly jolly. I gave that photo a prominent spot in our wedding album. Maybe I intuited that this was a moment to savor and cherish. I didn’t realize it then, but the timing was uncanny: two dramatic biological forces seemed to be set in motion almost at the same moment, one inside of me and one inside of Ma, each almost the inverse of the other, and together they were about to propel us into a future that I had not imagined for myself.




That night in our room at the inn, Patrick slept first, and I lay contentedly in bed among the rose petals scattered earlier by our friends, my head filled with happy scenes from the day. I stared up through the open window at a mostly full moon partly masked by slowly passing clouds. I didn’t know it at the time, but that was a blue moon, the second full moon in one month. Waxing or waning, I wondered groggily, and then I was asleep.
























CHAPTER 3




Telephone











Eight months after our wedding on a Saturday morning, I stood at the window of our little apartment and stared resentfully out at snow-covered cars under a bleak gray sky. I needed to go in to the lab and check on the cell cultures I had put in the incubator Friday afternoon, but I was overwhelmed by my own convexity: in my dad’s old red-and-white-striped pajama bottoms, with my innie belly button now pushed into an outie, I was a hot-air balloon; I was a great striped melon with one giant, complex seed thumping around inside me. Prenatal aerobics class had kept me fit, but I could not bring myself to waddle out there and shovel the steps.




Instead, I lowered myself onto the couch and dialed Ma’s number. I had called her just the night before, but suddenly I wanted to hear her voice again; I needed someone who would empathize. I could picture her standing in the sunny kitchen of the California home where I grew up. She would be pouring herself a bowl of Shredded Wheat and a glass of grapefruit juice. Eddie, if he’d spent the night, would be at the dining room table with a cup of coffee. It was already spring there, and the hummingbirds would be hovering at the feeder in the front yard. I realized that Ma hadn’t sent her usual late-winter box of Meyer lemons from her garden. When they came, I could sit at my desk, with the clack of the neighbor kids’ hockey puck sounding on the icy river out back, and sip fresh lemonade, just to remind myself that spring really would eventually come.




“Hello?” She sounded breathless.




“Hey, Ma. Just thought I’d call and say hi. Did I catch you at a bad time?”




“Oh, Sybil, thank goodness. I thought it was going to be one of those thingamajigs—people wanting me to buy things. I wish they’d leave me alone.”




“Telemarketers?” I laughed. “They think you’re old and gullible; let ’em know you’re on to them and you’re not buying it, and they’ll leave you alone.”




“Oh well, I suppose so.”




“Well, you probably didn’t expect another call so soon, but I just missed you all of a sudden.”




“What do you mean? We haven’t talked recently, have we?”




I inhaled sharply, realizing she’d forgotten our entire conversation of the evening before. This wasn’t the first time, and if I called after she and Eddie had already had cocktails—which they did most evenings—it was particularly likely to happen. I slowly let out my breath. My mom had what I called a “dedicated drinking habit.” Which was my nonconfrontational way of framing my suspicion that she was an alcoholic. I had never felt qualified to judge. She loved her drinks, and she had for years. And we all drank—alcohol was just an integral part of our family culture. Now, though, I was feeling more qualified. But we could barely talk anymore! The forgotten conversations were beginning to stack up; this would take its toll on her health if she continued. Dementia was not even on my radar; I knew she was far too young for that. I was just thinking maybe it was time to gently suggest she cut back on the booze.




I had been worried about Eddie and his drinking for some time as well. Several years earlier Eddie had been in a severe car crash in which his then-wife was killed. Since then he had suffered a series of strokes that had left him with a frustrating language deficit—not to mention his broken heart—and he drank…like a drunk. On one weeklong trip to Stinson Beach, Patrick and I had stumbled upon two gallons of bourbon stashed in Ma and Eddie’s closet. Morning or night, there was always something lacing Eddie’s drink. Ma loved him, and she also loved her drinks, and that was her right. But if Ma and Eddie were drinking so much that she couldn’t even remember a conversation with her daughter the day after, that was a problem.




This particular conversation had been important to me. Susie, my widowed mother-in-law, was planning to remarry in Connecticut just after the baby came. I was hoping Ma would come for a visit and help out while Pat was at the wedding.




“Ma, I called you last night. We talked about Susie’s wedding?”




“Huh. No, I must have been tired.”




Tired. I paused as that sank in. I wondered if Alice was having the same trouble talking with Ma in the evenings.




“Hey, has Alice called you lately?”




“I called her this morning, but Josh said she went out to buy bigger maternity clothes,” said Ma. “She’s going to call later.”




As it happened, Alice was also pregnant. In fact, she had probably conceived the same week I did, possibly even the same day; our pregnancies had overlapped perfectly, down to our identical March due date. We’d both had amniocentesis; I was having a girl, she a boy. I stared out the window and pictured Alice in her parka, walking big-bellied down a rainy Seattle street with her dog, Pato. In December, instead of going to our usual beach cabin, my family had gathered in Seattle for Christmas. When we had arrived, Alice and I had stood belly to belly for a Kodak moment, and I had glanced over at Ma, wondering how it must feel to see both her girls plump with babies of their own. I guess I expected her to cry and hug us a lot. But instead she hesitated on the sidelines, a passive observer, until I pulled her hand over and placed it on my belly, commanding, “Ma, feel this thing already!”




Now I missed both Ma and Alice. Being pregnant was making me more homesick than ever.




“I wish I could see you guys more. I wish I could just teleport over there right now. What’s the weather like? We had six inches of snow last night, and it’s still about twenty degrees out.”




“Snow! Yesterday it was seventy-five degrees here.”




“God, now I really wish I could be there.”




I longed for that sweet, crisp California warmth. I wanted the ease of just being there. I wanted to sit at Ma’s table and talk about babies. I wanted her to ask me how I was feeling, to empathize, woman to woman. I thought I’d go insane if my only resource continued to be those infernal What to Expect books. I’d had no practical baby experience, and I longed for guidance. I didn’t know what to do with a baby. All I knew was how desperately I already cared about the one inside me, and in one short month I’d have to release her into the big, scary world.




“Well, honey, at least you can call. How are you feeling? Everything’s okay with the baby?”




“Yeah, it’s fine. Hey, Ma, did you nurse Alice and me?”




“Well, I think so.”




“Well, what was it like? Did it hurt?”




“Oh, I don’t know—I suppose it was fine. I don’t recall it being a problem.”






She didn’t recall? Was that possible? Ma, who had been so determined to have babies that she had refused to marry Daddy until he agreed to children, couldn’t remember a detail like that?




“Well, did you also feed us formula? Wasn’t that real popular back then?”




“I must have, I guess, if everyone else was doing it. I don’t really know. I wish I did, honey. I know you will do fine, though. I’m sure it will all come naturally.”




I didn’t know what to say. I wished she’d be a little more enthusiastic, and also offer more concrete advice. I recalled several years earlier the two of us going to a baby shower for my childhood friend Regina. Ma had surprised me by buying several beautiful, expensive-looking outfits in infant, baby, and toddler sizes, little booties, baby toys. I’d watched Ma more carefully than I had watched Regina that afternoon, struck by how much care she had put into the gifts, how genuinely excited she seemed at the prospect of this little creature. At the time I’d had no particular interest in babies; I hadn’t understood all the fuss. But seeing Ma hold up a tiny purple union suit as it was passed around the circle of chattering women in Regina’s living room, I’d caught a glimpse of something, her nostalgia for a time in her life, maybe—or, I thought, perhaps her desire to be a grandma. What had happened to all that enthusiasm?




I wondered about Ma’s new apathy, but I quickly told myself that maybe with the passing years, it was natural for the once-so-critical facts of early parenting to fall away. Later I would understand how common it is for family members to perform this kind of mental contortion to validate the behavior of the demented. Others have observed that this occurs in much the same way that we compensate for missing sensory data—the partially heard word, for example, or the incomplete pattern of a face. Our brains are expert at filling in the gaps, so the picture appears complete in spite of the missing pieces. Likewise, we fill in missing data in our relationships with ailing loved ones, inventing excuses, explanations for their mental deficits. Maybe she hadn’t lost the enthusiasm, I told myself; maybe she had merely discarded the trivial details. That seemed practical enough, I thought; I’d probably do the same when I was sixty-five. Only my body knew better; somewhere up in my sternum, there was a familiar tightening, a rising alarm.




“So how is Eddie doing?”




“Oh, he’s fine, I guess.”




“Ma, can I ask you something?”




“Sure you can, sweetheart.”




“Well…are you and Eddie drinking every night these days?”




My heartbeat throbbed in my temples. I hadn’t meant to ask that so abruptly; it had just slipped out. But once I’d said it, I realized that the subject had been quietly brewing.




“Are we drinking…? Well, not every night, no. We do have a drink most nights. I suppose Eddie has a little more than me. Why?”




“Well, I mean…I was wondering if you had noticed that when you call me in the evening, sometimes you can’t remember our conversation the next day. And…sometimes you slur your words, especially at night.”




I could hear Ma breathing, but she didn’t speak. My face felt hot. I couldn’t believe I was confronting her about this now, when I needed her so much. What if she took it all wrong? But as I had spoken, I had also realized how true it was, how much this had been bothering me.




“I know you like your drinks, but…this forgetting the next day…I was just wondering if maybe you should think about cutting down a little bit.”






There was another long pause. This was not the first time I had suggested cutting back, just the first time I’d done it as an adult. There had been a rough period during junior high when I’d begged Ma not to drink so much after dinner—she’d kept “falling asleep” at the table. I took a breath and slowly let it out, raising my chin above the receiver, my eyes tracking a passing snowplow as I waited. Finally in a small voice she asked, “Really?”




“Yeah. I’ve just been…concerned, because it’s happened a few times now.”




I closed my eyes and waited until very quietly, she said, “Well, I guess I’ll have to think about that.” She sounded so small.




“Ma, I just want to be able to talk to you…you know?”




“I want to talk to you, too, of course I do.” She paused again. “I will think about it. I’m not saying I’ll quit drinking, but if it’s true that I do that, I’m glad you said something.”




“Thank you, Ma. I love you.”




“I love you, too, darling.”




We didn’t talk any more about nursing or childbirth or any of the other subjects that were on my mind. We hung up awkwardly, and for the rest of the day I felt on the verge of tears.




That night, agitated by heartburn and a sore throat, I slept poorly. As I lay on my left side with my arms and legs wrapped around a long pillow for support, the baby gave a kick. She always seemed to wake up just as I fell off to sleep. And no wonder she was tossing around in there; so much was happening inside her. By now, even before she was able to breathe air, millions of fresh brain cells had migrated into place inside her wet little head, and the sculpting process had begun. As she kicked around in my womb, hearing the gurgles of my digestive system and feeling the sway of my round body, groups of neurons were competing with one another to recruit other neurons into expanding circuits with specific functions: vision, digestion, language, and so much more.






The most active pathways in her brain would be strengthened, and those that lay dormant would atrophy, leading to a great dying off of unused cells. The portions left intact would begin to define our daughter as a person. From the meals I ate to the songs I hummed, everything I did was already leading to changes in the mind of this little pre-person. Right there inside me, she was being tuned by every stimulus I exposed her to, and even after she left my womb and became a separate being, for the next eighteen years I would still be one of the strongest influences in her little life. When I finally slept, I dreamed I gave birth to a kitten instead of a baby girl. I sighed with relief; at least I knew how to take care of a kitten.






















CHAPTER 4




In Utero in the Lab











The following Friday, I strode heavily to work. It had snowed most of the night, clearing around dawn, and the thinnest drift of cigarette smoke lingered on the cold air, in the wake of the plow that had come through moments before. I followed the frontage road that ran between the old brick Waltham Watch factory and the frozen Charles River, and a blast of cold air buffeted my huge belly as I stepped onto the slippery narrow sidewalk of the iron bridge that crossed the river. Solid ice held the broken reeds and old pilings at the banks, but at the center the ice had thinned, and dark water moved below the crust.




I felt a sudden pressure against my belly from the inside, and it slowly moved all the way from one side to the other. I paused, reaching deep into both pockets of my coat to cup my gloved hands under my belly. I breathed in and slowly exhaled a puff of vapor into the cold air. What does a contraction feel like? I wondered. Would it feel like a cramp? A squeeze? Sharp pain or dull ache? But it was too early for that, and my little companion was still again. I longed to return to our scruffy one-bedroom apartment and crawl back under the down comforter with Patrick, who would still be nestled there for at least another hour. I sighed and whispered to the little pre-person in my belly: “Well, come on, then, let’s get to the lab.”




I had spent most of my pregnancy in dark, crowded laboratory rooms full of glowing, blinking electronic recording devices, studying how nerves connect to the heart. For the better part of each day, I sat counting contractions—not my own, but the contractions of heart cells from newborn rats, cultured in a petri dish with neurons. Single heart cells will “beat,” or contract, all by themselves just sitting in a dish of salt water with a few additives, but the heart of a mature mammal is controlled by nerves that can make it beat faster or slower. To study how the connections formed, I dissected hearts from newborn rats, softened them with an enzyme to make a slurry of cells, and transferred a tiny squirt of these into culture dishes with similarly treated live neurons. This allowed me to observe and manipulate single neurons as they contacted single heart cells and came to control them. I was studying how these nerves grew in, connected to the heart, and came to control its beat rate as the young rats matured.




Science hadn’t always been so important to me that I would get up at six a.m. to spend my day in a room without windows. I came to my interest in neurobiology cautiously, circuitously. I was one of those students who said things like “I’m no good at math and science.” I had studied psychology in college mostly because the coursework was easy, so I could focus on more important aspects of life, like the social dynamics at my student co-op. But as early as my freshman year in high school, I had already begun to wonder how the brain worked.




Like most people, I had accepted that the brain was the seat of the mind, but when my science teacher described this three-pound soggy loaf buffered by liquid and encased in a hard cranium, I wondered how it could possibly contain anything as complex as a song, as rigid as a theorem, as ephemeral as a dream. How did the brain create a thought and hold it as a memory, year after year?




Intuition told me the mind was a physically integrated part of the body, rather than the separate entity people referred to, as in constructs like “What’s on your mind?” and “It’s all in your head.” Maybe this was partly because I was brought up with no religious framework; I had no reason to believe that I would ever have a thought, a memory, or any form of existence outside the physical plane. But beyond that, my own thoughts were simply inseparable from my heart, my bladder, my breath and pulse. This didn’t make the mystery of the mind any less fascinating for me. It just convinced me that understanding was within reach, if I could only grasp a bit more biology.




My high school biology teacher taught me that the typical nerve cell, or neuron, is like a bulb with a crown of tiny, multiply branching cable-like fibers at one end and one long, exceedingly slender one at the other. The bulbous center is the cell body, or soma (Greek for “body”), and contains the machinery required to maintain the cell in working order. The fibers are for communication between neurons. The branching fibers at one end (dendrites) receive messages, and the one long one at the other (the axon) passes them along. In this way, information is passed from neuron to neuron throughout the brain and body.




When two neurons meet so that the axon of one may pass information to the dendrites of the next, the connection they form is called a synapse. Synapses are everywhere. When neurons at the tip of a finger receive the message “too hot,” they automatically relay that information via a synapse to another neuron that signals muscles to flex, immediately pulling the hand away from the flame. When we stub a toe, we perceive pain because neurons in the toe communicate the incident to neurons in the brain via synapses. Simple reflexes can involve as few as two neurons with one synapse between them, but more complex behaviors require thousands or even hundreds of thousands of connected cells. To recall a childhood memory, for example, we rely on a complex collection of synaptic connections working in concert to evoke sensation, emotion, event, and context. To give an idea of how complex the connections between brain cells can get, a single neuron can synapse onto up to one thousand cells and receive input from as many as one hundred thousand others.




As I learned more, I began to see that the nervous system was responsible for the things I valued most in life: sensation, communication, and connection. Neurons form relationships; they join different regions of the body to one another, and they attach the inner world of the body to the world outside. Neurons and their synaptic connections bring the world to us in Technicolor, allowing us to receive, process, and transmit information, coordinating our muscles and our minds so that we may walk, talk, think, kiss, sigh, and remember. What could be more gratifying than understanding how we connect, both internally and externally, to our world?




The phenomena I studied had never been more relevant to my life than they were the year I got pregnant. I had been interested in the way neurons grew and connected to one another for a decade, but that year my research had begun to engage my interest in a new way, with an increased intensity; the real processes I was attempting to simulate in my reductionist experiments were taking place in all their complexity moment by moment inside my baby’s developing body. Neurons originating near her spinal column extended axons out to form synapses all over her body, including her heart. Bundled by the hundreds, these axons formed the nerves that signaled her heart to beat faster when it needed quick energy and more slowly when it was at rest. These synapses were forming in the petri dishes in my laboratory incubator, and also throughout my daughter’s nervous system, inside of me.




 




As I entered the lab that morning, the first thing I did after flipping on the lights was to turn on the water bath, a small electrically heated tub that I used to gently heat several translucent plastic tubes of pink growth medium to body temperature. The nutrient liquid that bathed my cell cultures had to be refreshed regularly, and it was important not to shock the living cells with refrigerator-cold medium when I “fed” them.




As I waited for the medium to heat up, even though I’d arrived before eight a.m., I was anxious. With a brand-new being taking shape inside me, biological processes had never felt more relevant or exciting—and yet my research had suffered because of it.




Things had changed drastically over the last several months, and increasingly I felt I had been falling short at work. One day I might feel exposed, vulnerable, and the vibrant day could startle me raw. The next, my elephant of a body would engulf my mind, coating it in soft warmth, sleepy hormonal goo, so the world became muted and dreamy. Counting neonatal rat heart contractions on a black-and-white video monitor all day in a stuffy, darkened room was like counting sheep when I was already aching for a nap. More than once I had set out to do an experiment, only to wake up an hour later with my head resting on the black slate lab bench, a small puddle of drool accumulating around my flattened cheek.




I had made a disconcerting discovery early on, something no one had ever warned me about in grad school: pregnancy causes microscope sickness. I hadn’t suffered much from morning sickness, but in the first months of pregnancy, looking through the microscope had become the visual equivalent of sitting in the backseat of a Chevy Impala for a fast drive down a twisty road. Five minutes into a dissection, the world would lurch forward, the floor would drop out from under me, and I would have to step outside for air before my breakfast came back up.




At around six months pregnant, that queasiness during dissections had passed, but now, at eight, I had developed a new problem: it was the mama rats and their little pups. I had always been compassionate with my animal subjects, from the sea slugs of my graduate days to these red-blooded rodents—but I had also taken a pragmatic approach to animal use. I firmly believed that the research was worth the sacrifice. I was a carnivore, I had told myself, so why be a hypocrite? Besides, I didn’t believe the mollusks were even sentient, and these mother rats were despicable creatures that always ate half their litter anyway. I had kindly anesthetized the animals and deftly severed their body parts, imagining myself like the practiced butcher in an old-world market or a farmer on the prairie, whacking the heads off of chickens. But the previous week, though my beliefs had not changed, on my “prep” morning I had found myself physically and psychically unable to remove the mother’s newborns from her cage.




I had never liked the animal storage facility—the smell of damp wood shavings and the thought of the caged monkeys always made me uneasy—but I entered the basement suite fully prepared, holding a bucket for the baby rats, the basement key, and a pair of gloves. I thought I was ready to shoo the mama rat out of the way and scoop her jumble of little blind pups into my rubber bucket as usual, but I was not. As I lifted the lid to the cage, the white mama rat skittered out and stared at me with her shiny red eyes, trembling as she guarded the huddle of writhing pink bodies in the corner. Then she just stood there, twitching her narrow snout at me, and it was as though our minds melded and she took telepathic control of me in an act of fierce trans-species motherly command; for the first time, I saw her as an anxious, protective mom.




I had known that ferocity, that impenetrable defense; it was the hand that had pulled me up out of the pool when I fell in, that had yanked me back out of traffic before I was hit. As I stared at the small, ferocious beast, I saw my mother, strong and red-cheeked, freckles ablaze with the heat of her righteousness, shielding my sister and me from the unclean man who had approached us on the street; Ma, rearing up and conquering her own mild nature in order to fend off harm. I felt her blood in mine, and that same power now rose in me like floodwater, as my focus drew inward, always guarding, in an imperative that overrode every other: to protect my belly and the new life within. The tears welled up suddenly, blurring my vision, and I stepped back, amazed. I could not do it; I could not take the pups from that rat.




After that I had confessed my new shortcoming to my postdoc adviser, Susan. She looked confused and then tired when I told her what the trouble was. Susan was young—only a couple of years older than I—and she’d had two children as a postdoctoral fellow. When she had been pregnant, she had worked the long hours. She’d given talks at prestigious universities resplendently round and tastefully clad in high-end maternity clothes. She’d returned to the lab just two weeks after giving birth, and she had handled the animals throughout. After a moment’s thought, she simply offered to have our technician take over my dissections for a while. She didn’t protest, but I had no trouble imagining her disappointment in me. I was disappointed in myself. I wanted to be churning out data and publications like a science machine, but I was not. Yes, I was still working very hard every day, but I had not spent a full weekend or even a full evening in the lab for several weeks. I was slowing down. I was a softened, moist-eyed, sleepy, incessantly hungry mama-to-be. I was identifying with the rats, for God’s sake.




 




Once I had refreshed the medium in my cell cultures, I retreated to the back of the lab, to my microscope and my cells. I could hear the lab waking up outside my door: our lab technician’s teasing laugh, the voice of a grad student patiently explaining something to her undergrad assistant, the beep of a digital timer. As I opened my notebook and marked the date, I was thinking about the neurons. Through all the trauma of graduate school qualifying exams, grant writing, and rejected publications, I had never stopped loving those cells. They were like children: blameless, beautiful, existential, sometimes annoying, and yet somehow still perfect.




Under the microscope, submerged in pink growth medium and lit up on a disk of thin glass set into the floor of the plastic petri dish, the shiny round bodies of neurons shone, alone or in bunches, like party balloons. Neurites, the tiny fibers of axons and dendrites that nerve cells use to communicate with one another in culture, extended outward from these bodies. They grew fantastically, like Elastigirl’s long skinny arms, each minute contortionist cell reaching out many limbs in slow motion along the floor of the dish until, a few days after I had plated them, hundreds of delicate lines crisscrossed one another in an impossibly intricate web at the bottom of their magenta pool. Meanwhile, the amorphous blobs of heart cells—cardiomyocytes—flexed themselves into wrinkled frowns unprovoked, in an amazing autonomous approximation of a heartbeat: scrunch, scrunch, scrunch. If I added too many heart cells per dish, they stuck together in clumps, enormous under my lens, all beating synchronously, jiggling and heaving like some alien life-form.






When the neurites in my experiments encountered heart cells or other neurons, their tiny extensions kept right on growing across the dish as if unaffected, but the two types of cells were connecting; they were forming synapses. I knew this because I could perform a cellular wiretap and listen to them talking to each other.




Neurons communicate by zipping messages along their axons in waves of electrical discharge. These waves are called action potentials. Shocking a neuron sends action potentials shooting down its axon like electricity through a cable. If the neuron is well connected to a heart cell, then the signal is passed from cell to cell; shocking the neuron causes an action potential in the heart cell also. When shocking the neuron creates enough action potentials in the connected heart cell, it begins to speed up its contractions in the dish: scrunch-scrunch-scrunch-scrunch!!!




I filled a tiny-tipped hollow glass needle with a strong salt solution, clamped it into a special holder, and attached it to an amplifier that recorded the electrical current at its tip. This was my electrode, which I would use to record voltage fluctuations in the neuron, and also to deliver shocks to it. The salt solution, with its charged ions, would carry electrical signals from the cell to my equipment and back again. The room was still semidark, and I sat in the glow of the oscilloscope, with its green trace moving across the black screen in a flat line. Then I used a micromanipulator to make precise adjustments to the position of the electrode tip until it was poised just at the surface of a plump neuron cell body, ready to go inside.




Every time I entered the cell this way, I experienced this moment as exquisitely dramatic, an intimate, emotional ordeal encapsulated in a mere speck of time and space. In the next few seconds, either I would pierce the neuron with quiet finesse and be rewarded with a window into the beautiful life of a cell, or I would kill it. If the electrode tip was too blunt or I moved it too far, or if the neuron was not as healthy as it looked, the body of the cell would open at the puncture point and spill its innards out into the growth medium. The cell surface would become pocked and distorted, and within minutes the entire cell would look like a pile of dust. Sometimes, as I watched a cultured neuron collapse and disintegrate, still hanging off the tip of my electrode as its cytoskeleton crumbled and its neurites retracted, I’d get a kind of Horton Hears a Who! feeling—Was somebody large and powerful peering in at us at that very moment, studying the complexity of our wee mechanisms? When our earthly superpowers collided and the planet finally went up in a series of mushroom clouds, would some higher form of scientific investigator sigh and wonder, What caused that cell to die in my petri dish?







OEBPS/page-template.xpgt
 
   
     
	 
    
     
	 
    
     
	 
	 
    
     
	 
    
     
	 
	 
    
     
         
             
             
             
             
             
        
    
  
   
     
  




OEBPS/Images/titlepage.jpg
SYBIL. LOCKHART

Mother

in the

Middle

A Biologist’s Story
of Caring for
Parent and Child

A TOUCHSTONE BOOK
Published by Simon & Schuster
New York London Toronto Sydney





OEBPS/Images/crlogo.jpg





OEBPS/Images/col.jpg





OEBPS/Images/cover.jpg
SyBiL LOCKHART

Mother

in the

Middle

A Biologist’s Story
of Caring for
Parent and Child

A TOUCHSTONE BOOK
Published by Simon & Schuster
New York London Toronto Sydney





